This study assessed the utility of urine, vaginal, cervical, and rectal specimens for the detection of Mycoplasma genitalium in women by using our laboratory-developed PCR assay. The relative sensitivity was 85.7% for the vaginal swab specimen, 74.3% for the endocervical swab specimen, 61.4% for the urine specimen, and 24.3% for the rectal swab specimen.
The diagnosis of sexually transmitted diseases (STDs) is increasingly being made using laboratory specimens that patients can collect themselves, such as urine in men and women and vaginal swabs in women. These self-collected specimens have proven useful for reliably detecting Chlamydia trachomatis and Neisseria gonorrhoeae in both men and women by using nucleic acid amplification tests (NAATs) (2, 7) .
Mycoplasma genitalium is strongly associated with nongonococcal urethritis in men, and its clinical significance in women and the determination of its role as a sexually transmitted agent are receiving growing attention (5, 8) . Because there is currently no approved and commercially available diagnostic test for the detection of M. genitalium, clinical studies of M. genitalium infections use local laboratory-developed PCR tests to diagnose infection (11) . Regardless of which NAAT is used, the determination of optimal specimen types for the detection of the organism under different circumstances is important.
As part of a study of the prevalence and risk factors for M. genitalium among women, conducted in STD clinic patients in New Orleans, we assessed the utility of urine, vaginal, cervical, and rectal specimens for the detection of M. genitalium in women by using a previously described PCR assay developed in our laboratory (9, 10) .
Women age 18 or older who attended the New Orleans STD clinic for any reason between 28 May 2003 and 26 February 2004 were approached for inclusion in the study and were enrolled after completing the informed consent process. The study was approved by the institutional review board of the Louisiana State University Health Sciences Center. Pregnant women, women with a history of hysterectomy, and those who reported using antibiotics in the past 3 months were excluded from participation.
After obtaining informed consent, a complete sexual behavior, STD, obstetric, and gynecologic history was obtained from each study participant and recorded in a standardized form, along with the patient's demographic information. To detect M. genitalium, four laboratory specimens were obtained in the following order. A first-void urine specimen was collected prior to performance of a pelvic examination and kept at 4°C before transport to the laboratory. Following insertion of a nonlubricated speculum into the vagina, a vaginal swab was obtained from the posterior fornix. After cleaning the face of the cervix, an endocervical swab was obtained. A rectal swab was obtained last. Each of the three swabs was placed in a dry transport tube and held at 4°C prior to transport to the laboratory at the end of the day.
Following DNA purification, an M. genitalium-specific PCR was performed as described in detail by Mena et al. (9, 10) , except that instead of Southern blotting, a dot blot assay was used as the M. genitalium-specific amplicon detection method. Details of the dot blot method are available from the authors on request. If any one of the specimens was positive, all four specimens were retested using the remaining DNA lysate for the cervical, vaginal, and rectal specimens and a frozen unprocessed urine sample.
M. genitalium infection was defined conservatively as any two initial PCR tests positive or any initial PCR test positive at one site only, which was confirmed by a repeat test using the same specimen.
We determined specimen-relative sensitivity by dividing the number of infected women for each specimen or combination of specimens by the total number of infected women. A Fisher's exact test was used for statistical comparison.
During the 9-month study period, first-void urine, vaginal, cervical, and rectal swabs for M. genitalium PCR testing were obtained from 400 women. Rectal swab results were missing for two women. Women were between 18 and 54 years old (mean Ϯ standard deviation, 25.6 Ϯ 6.8 years; median, 23.5 years), and 94.8% were African American. Almost all (99.0%; n ϭ 396 women) reported vaginal sex, 41.5% (n ϭ 166 women) performed oral sex, 68.3% (n ϭ 273 women) received oral sex, and 11.0% (n ϭ 44 women) reported anal sex.
Overall, 70 women (17.5%) met our definition of M. genitalium infection. Among M. genitalium-infected women, five tested positive on initial and repeat testing of all four specimens, 15 tested positive on initial and repeat testing of three specimens, nine tested positive on initial and repeat testing of two specimens, and one patient each tested positive on initial and repeat testing of each of the four specimen types (see Table S1 in the supplemental material). There were an additional 22 women who had one initial test positive but who did not meet our definition of an M. genitalium-infected patient.
The prevalence of urogenital infection was 16.3% (65/400), and the prevalence of rectal infection was 4.3% (17/398). The prevalence of rectal infection was 6.8% (3/44) among women who reported having anal sex and 4.0% (14/354) among women who did not report anal sex (P ϭ 0.42, Fisher's exact test). Only one patient was infected exclusively at the rectal site (see Table S1 in the supplemental material). She reported having anal sex, in addition to giving and receiving oral sex and having vaginal sex.
The relative sensitivity of each specimen and combinations of urogenital specimens are presented in Table 1 . The vaginal swab specimen was the individual specimen that had the highest relative sensitivity for detecting M. genitalium (85.7%), followed by the endocervical swab specimen (74.3%), urine specimen (61.4%), and the rectal swab specimen (24.3%). The best combination of any two urogenital specimens for detection of M. genitalium was the vaginal and/or cervical swab, with a relative sensitivity of 95.7%.
Our study is the first to compare the utility of urine, cervical, vaginal, and rectal specimens for the detection of M. genitalium by NAATs in women, although one published study has compared vaginal, cervical, and urine specimens (13) and another has compared cervical and urine specimens for M. genitalium detection (6) .
Rectal specimens were obtained, because we hypothesized that there could be a gut reservoir for M. genitalium, as M. genitalium DNA has been detected more frequently in homosexual than in heterosexual men (4) and more frequently in rectal than in urine specimens of homosexual men (1, 12) . Per our definition of an M. genitalium-infected patient, 17 women were classified as having a rectal M. genitalium infection. Overall, anal sex was reported by 11% of women in this cohort. Although rectal specimens tested positive less commonly than urogenital specimens, there was one woman who engaged in anal sex and whose only M. genitalium-positive result was from her rectal specimen, suggesting that M. genitalium might be acquired through receptive anal sex in heterosexual women. However, rectal specimens contributed little to the determination of the infected patient status in this study, as only 5/70 women would not have been defined as infected had we not obtained and tested rectal swabs.
The single best specimen for the detection of M. genitalium infection in this study was the vaginal swab specimen, followed in order of decreasing relative sensitivity by the endocervical swab specimen, urine specimen, and the rectal swab specimen. The addition of an endocervical swab result to that of the vaginal swab result increased the relative sensitivity of M. genitalium detection to 95.7%. A weakness of our study is the absence of an established gold standard assay for the detection of the organism of interest, in this case, M. genitalium. Thus, we are able to determine only a relative sensitivity within the context of our own assay rather than absolute sensitivity and specificity. However, our results are very similar to those of Wroblewski et al., who determined relative sensitivities of vaginal, endocervical, and urine specimens not only by their laboratory's PCR assay but also by the Gen-Probe research-only transcription-mediated amplification assay (13) . The implications of these findings are several. First, for women having pelvic examinations, a single swab inserted initially into the endocervical canal and then dipped into the vaginal secretion pool may be the optimal single specimen for M. genitalium detection (3). Second, if it is determined that widespread screening programs for M. genitalium are necessary for public health reasons, self-collected vaginal swabs probably would be the best approach. Considerable research has shown that selfcollected vaginal swabs are equal to clinician-collected vaginal swabs for diagnosis of C. trachomatis and N. gonorrhoeae, and there is no reason to doubt that the same would be true for M. genitalium. Third, while self-collected urine is a good specimen for C. trachomatis and N. gonorrhoeae screening in women, the relative sensitivity of this specimen for MG is relatively poor. Clearly, further study will be necessary to test the hypotheses put forward here. 
